Atrial fibrillation (AF) is the most common sustained arrhythmia and is associated with significant morbidity, increased risk of stroke, reduced quality of life, and increased mortality [@b0005], [@b0010], [@b0015], [@b0020]. Concomitant modifiable risk factors are associated with increased incident AF [@b0025], and risk factor modification programs have been shown to increase the likelihood of maintaining sinus rhythm and preventing AF progression [@b0030]. Interestingly, in a study of 1295 individuals with symptomatic AF, the majority were able to identify lifestyle-related conditions as triggers for their episodes of AF. The most commonly reported triggers were alcohol (35%), caffeine (28%), exercise (23%), and lack of sleep (21%) [@b0035]. In this context, Siland et al. studied the relationship between self-reported lifestyle components, obtained by standardized questionnaires at inclusion, and incident AF in the large multi-disciplinary prospective population-based cohort study ("Lifelines") including 98,966 individuals [@b0040]. Although traditional risk factors such as advanced age, male sex, body mass index, heart failure and previous stroke were associated with incident AF in this study, none of the self-reported lifestyle components such as physical activity, nutritional status and sleep quality were associated with incident AF. Siland et al. are congratulated for performing this analysis in an extremely large cohort. The new finding of this study is that lifestyle components, when they are assessed by standardized questionnaires obtained at the beginning of the study, are not associated with incident AF. The design of the study as well as the used questionnaires may partially explain these unexpected findings.

Physical activity was assessed by a questionnaire interrogating a combination of physical activity and intensity and Metabolic Equivalent of Task (MET) scores in minutes per week. Some, but not all, studies reporting the association between self-reported physical activity and incident AF have described a modest reduction in AF incidence amongst physically active participants [@b0045], [@b0050], [@b0055]. However, recent studies have shown the association between objectively-measured exercise capacity and AF incidence to be much stronger than for subjectively-reported physical activity [@b0060]. Moreover, the relationship between physical activity and AF appears to be both gender-dependent and non-linear, thus adding additional nuance to the association [@b0065]. It appears clear that methods to track physical activity both objectively and continuously are needed to truly assess the magnitude of AF risk reduction amongst physically active individuals. Wearable devices look likely to be the way forward with regards to this, although expecting a one size fits all recommendation regarding physical activity is unlikely to be achievable. It is likely that factors such as gender, background comorbidities and the nature of the physical activity (type, intensity) may contribute to this story. Additionally, delineating between the effects of physical activity and cardiorespiratory fitness is likely to be important.

Nutritional status was inventoried once at the beginning of the study by the Mini Nutritional Assessment screening score including six questions related to appetite, weight loss, mobility, (neuro) psychological stress and anthropomorphic measures such as body mass index or calf circumference. Spot-assessment of diet may not provide a representative summary about the temporal variety of diet and therefore obviously simplifies the dynamic and complex dietary intake and actual nutritional status. However, a more detailed assessment of dietary intake is challenging. More intense questionnaires such as the food frequency questionnaires (FFQ) and diet quality indexes (DQI) discourage patients from completing, which results in missing or random data. Additionally, FFQ and DQI mainly represent the current diet of the participants, as it requires participants to remember their past diet. Additionally, repeated measures of overall dietary composition (micro- and macronutrients) or biomarkers specific for food intake (e.g. urinary hydroxytyrosol for extra-virgin olive oil or α-linolenic for walnut consumption) may be another strategy to document dietary intake and provide a better and more representative insight into the actual diet composition and nutritional status [@b0070]. Theoretically, the composition of the gut microbiota may also provide worthful information about long-term stability of diet or compliance of certain dietary interventions [@b0075], [@b0080]. Theoretically, diet diaries supported by mHealth technologies may allow a more longitudinal assessment of diet, capturing intermittent changes or fluctuations in dietary patterns.

In this report of the Lifelines study, sleep quality was assessed by the Pittsburgh Sleep Quality Index (PSQI), a validated tool which measures several aspects of sleep, including subjective quality, sleep latency, efficiency and daytime dysfunction, offering a composite score ranging from 0 to 21 (lower scores denote healthier sleep quality). Notably the study participants reported generally healthy sleep quality as indicated by a relatively low PSQI score of 4 \[IQR:3--6\] with no difference between those who developed AF and those who did not. Self-reported questionnaires may deviate from objective measurements but these findings are in contrast to a comparable study (Health eHeart) which reported that reduced sleep quality in 4553 participants enrolled electronically was associated with increased AF incidence. Also utilising the PSQI, and independent of the presence of sleep-disordered breathing, increased global PSQI score, increased sleep onset latency, reduced efficiency, reduced sleep quality and increased night time awakenings -- were all associated with increased AF risk [@b0085]. Further, the objectively measured reduction in rapid eye movement (REM) sleep was also associated with increased AF incidence. The relationship between self-reported sleep duration and mortality has been shown to be very non-linear (i.e. more of a U-curve) [@b0090]. However, although subjective long sleepers with heart failure have poor sleep efficiency, objectively measured sleep duration strongly predicts mortality in heart failure patients in a linear manner [@b0095]. Additionally, in a very recently published study of 385,292 participants from the UK Biobank, a bespoke questionnaire aimed at quantifying sleep quality within five domains found that a healthy sleep pattern was associated with reduced risks of cardiovascular disease, coronary heart disease and stroke [@b0100]. On the other hand, the discord between subjective and objective measures of sleep quality (namely excessive daytime sleepiness) has been increasingly established in patients with sleep-disordered breathing and AF [@b0105], [@b0110], [@b0115]. While the mechanisms of this discord remain unclear, the findings of this study and their contrast to previous studies underscore the importance of objective evaluation of sleep in the context of cardiovascular assessment [@b0120]. Given the potentially resource-intensive requirements of sleep studies, sleep trackers implemented in mobile devices or wearables may provide a more practical means for objective measurements of sleep duration and potentially also of sleep quality [@b0125], [@b0130], [@b0135].

The study by Siland et al. showed that self-reported assessment of lifestyle components may be challenging [@b0040]. The results of questionnaires may not always reflect the "true" lifestyle and self-reported physical activity, nutritional status and sleep quality in a specific patient may deviate from objective measurements. Several factors related to the lifestyle assessment and/or AF assessment may contribute to the discrepancy between self-reported and objectively assessed lifestyle components and incident AF. The majority of studies, including Lifelines, quantified lifestyle components by self-report on study entry, leaving the potential for reporting bias and time-varying changes. However, lifestyle may vary (seasonal variation) during the follow-up of a study resulting in a dynamic exposure to lifestyle-related conditions which may critically impact the timepoint and extent of incident AF episodes. Additionally, the detection of AF by hospital admissions or medical records lacks sensitivity for asymptomatic or subclinical AF, or for cases requiring minimal management. In the case of the study Lifelines, missing ECGs, unavailable information about AF-related therapies and limited follow-up may result in a low detection rate of new incident AF cases. Study design and AF ascertainment method in observational studies relating to AF incidence may critically impact the result of correlation analyses.

The optimal approach to assess the impact of lifestyle in large population-based cohort studies remains unclear. Various studies have aimed to adopt the multi-generational longitudinal design of the seminal Framingham Heart Study, which effectively shaped our understanding of the effect of lifestyle on cardiovascular outcomes [@b0140]. However, this type of studies requires a great amount of resources and remain reliant in large on subjective reports. Therefore, new mHealth technologies may provide a promising infrastructure for a more objective and longitudinal assessment of lifestyle components. Additionally, the mHealth based assessment of lifestyle components could be coupled with longitudinal rhythm monitoring to determine the relationship between lifestyle and AF ([Fig. 1.](#f0005){ref-type="fig"}).Fig. 1New mHealth technologies may provide a promising infrastructure for a more objective and longitudinal assessment of lifestyle components.
